There is considerable evidence that nitric oxide activity is essential for memory formation, particularly from studies using inhibitors of nitric oxide synthase. The particular stage of memory formation requiring nitric oxide activity has not, however, been systematically investigated. In the current experiments, day-old black Australorp-white Leghorn chicks were trained on a passive avoidance task. Intracranial injections of the nitric oxide synthase inhibitor, L-N G -nitroarginine methylester (0.5 mM), were found to inhibit memory formation shortly after training, when injected pre-or posttraining. This effect was replicated with a second inhibitor, L-N G -nitroarginine (1 mM), and counteracted by the NO donor, sodium nitroprusside (150 mM). These findings provide covergent evidence that nitric oxide activity plays a critical role in the consolidation of memory in the day-old chick. ᭧ 1998 Academic Press
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There is considerable evidence that nitric oxide plays a role in memory processing. Pharmacological studies have shown that administration of inhibitors of nitric oxide synthase (NOS), the enzyme responsible for degradation of L-arginine to NO, consistently impairs learning or memory for a variety of tasks, and in both the rat (Chapman, Atkins, Allen, Haley, & Steinmetz, 1992; Böhme, Bon, Lemaire, Reibaud, Piot, Stutzmann, Doble, & Blanchard, 1993; Estall, Grant, & Cicala, 1993; Fin, da Cunha, Bromberg, Schmitz, Bianchin, Medina, & Izquierdo, 1995) and in the chick (Hölscher & Rose, 1992 , 1993 . However, since most researchers have administered NOS inhibitors either prior to or immediately after learning, the effect of these drugs on memory formation processes cannot be distinguished easily from those on acquisition. In addition, a specific role for NO in memory mechanisms is difficult to infer from studies in which the inhibitors have been administered peripherally, resulting in possible disturbances to a variety of nonspecific systems regulated by NO. Finally, in the absence of a comprehensive sampling of training-test intervals, it has been difficult to determine when after training and, hence, which aspects of memory processing are impaired.
A single-trial passive avoidance task for day-old chicks, developed by Cherkin (1971) and modified by Gibbs and Ng (1977) to yield a measure of discrimination learning, provides an experimental paradigm within which a comprehensive sampling of training-test intervals can be achieved. Chicks are
